RESEARCH ACTIVITIES Laboratory of Geological Mapping
Stratigraphy of the Carpathian Flysch successions and tectonics of the Outer Carpathians were the predomnant themes of research activities at an early stage, during Henryk Świdziński headship. This trend was initially followed by the team of K. Bogacz but, with the passage of time, interests in geological structure, especially tectonics, of the S part of the Kraków Upland prevailed. The con cept of bloc tectonics of the Carpathian Foreland within the boundary zone between the Carpathi an Foredeep and the Kraków Upland, dating to that period, as well as a model of the Palaeozoic fault tectonics of the Kraków region are valid until now. K. Bogacz also coauthored a hypothesis of hydrothermal karst origins of the UpperSilesian lead and zinc ore deposits.
In the 80th and 90th research work on the geo logical structure of the Kraków region was contin ued, and in a sense, the results were summarized in the Sheet Kraków of the 1:50 000 Detailed Geo Marek Wendorff, conducted research in the Outer Carpathians on olistostromes, and sedi mentology, basin analysis and diagenesis of the Cergowa Beds. His studies of Neoproterozoic suc cessions in Central and SW Africa significantly expanded the knowledge of these regions, famous for their worldclass ore deposits. Work on "the Katangan megabreccias" and Neoproterozoic gla cial sediments in the Central African Copperbelt resulted in revision of stratigraphy, a new model of tectonic evolution, syntectonic sedimentation and tectonostratigraphy of allochthonous orebodies; it has also advanced a new outlook of the 'Snowball Earth' concept. These results stemmed from the period when he was the initiator and Internation al Leader of two 5year regional projects of UNE SCO (IGCP 302 and IGCP 419 with over 80 par ticipants -geologists from 18 countries) devoted to the Neoproterozoic successions, sedimentary basins, tectonics and ore deposits in Centralto SW Africa and S America. M. Wendorff also stud ied meteorite impact crater "Jwaneng South" in the Kalahari Desert and published a novel mod el of impactogenic structure infill upon granitic basement. He is also a member of an internation al research team, which recently discovered plati numgroup mineralization in the Neoproterozoic Kalahari Copperbelt succession in Botswana.
Laboratory of Petroleum Geochemistry and Environmental Analyses
A research team of Maciej Kotarba developed a programme that focused on petroleum geo chemistry and environmental analyses with ap plications of isotope and geochemical analyti cal techniques. The scientific results of the team have broadened the foundations of petroleum geochemistry and are devoted to the conditions controlling the origins and migration of hydro carbons in sedimentary basins in the territory of Poland. This research is of fundamental impor tance for deposit exploration and assessment and has appeared important for environmental pro tection because it has revealed accumulations of gaseous hydrocarbons near the soil surface, which pose hazard to human life.
In 
Laboratory of Economic Geology and Deposits Protection
A team of Andrzej Paulo, which after his retire ment is headed by Mariusz Krzak, was initially fo cused on ore deposits, deposits of barite and flu orite, and regional metallogenic syntheses. Two textbooks represent important achievements of this team; they have been authored by Henryk Gruszczyk: Science of deposits and Methods of exploration of mineral deposits. The thrust of work, which is continued, covers petrological and eco nomic investigations of volcanogenic formations. Since the 80th Economic Geology remains an in dividual research branch that includes the prob lems of prognostics and prospecting for deposits, raw materials policy, resource management and deposit valuation, possibilities and economic feasi bility of their development, valuation of ores and concentrates, management of raw and waste ma terials and applied approaches to deposit protec tion. The related research problems were present ed in the following textbooks: Economic Geology (H. Gruszczyk 1989), Outline of mineral resources management (A. Bolewski, H. Gruszczyk, E. Gruszczyk 1990) and Protection of natural environment and mineral resources (A. Paulo, ed. 1995) . Problems of economic geology were pub lished in a 16volume series "Mineral deposits of the World" (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) . Since the 1990s the re search range has been broadened by inclusion of environmental management problems and envi ronmental protection, geosozological determi nants, geologicaleconomic maps, application of GIS tools to the decision making process, assess ment of influence of mining and processing units on the environment, and management of former mining areas. Applications of mathematical meth ods in economic geology, economic assessment of raw materialrelated projects and geoenvironmen tal mapping are important other fields of research.
Equipment
Considering the departmental equipment, the most important are the items kept in the Faculty Lab of Organic Geochemistry, which works espe cially for the Laboratory of Petroleum Geochem istry and Environmental Analysis. It is now one of the best such laboratories in the World with the highest quality equipment with which extensive analyses, experiments as well as organic geochem ical and environmental studies can be conducted. This is a leading facility in Poland with 31 major items of research equipment at its disposal. Among the most important are: Delsi RockEval 2 (screen ing pyrolysis of rock: TOC, kerogen type, maturi ty and hydrocarbon potential), Vinci Technologies RockEval 6 Turbo (screening pyrolysis of rock, soil, coal, etc.: TOC, kerogen type, maturity and hydrocarbon potential, and mineral carbon con tent), Tecator Soxtec AVANTI 2055 and Soxhlet ex tractors (bitumen extraction), Vinci Technologies Kerogenatron (separation of kerogen), Carlo Erba EA 1108 elemental analyser (elemental analysis of coal/kerogen/bitumen/oil), Parr high pressure ox ygen vessel (preparation of sulphur compounds for δ 34 S analysis), Anton Paar DMA 4500M densi ty meter (density of oil and other liquids), Hewlett Packard 5890 Series II GC with FID and TCD and Agilent 7890A GC with FID and TCD (molecular composition of hydrocarbon [CH 4 , C 2 H 6 , C 3 H 8 , iC 4 , nC 4 , iC 4 , nC 5 , neoC 5 , C 6 ] and nonhydrocarbon components [N 2 , O 2 , Ar, He, CO 2 , H 2 , H 2 S], Hewlett Packard 5890 series II GC (GCFID) (whole bitu men and oil GC analysis), Agilent 7890A GC with 5975C MSD (GCMS) (biomarkers determination), Agilent 7990A GC with triple quadropole QQQ de tector (GCMSMS) (biomarkers determination), Agilent 7890A GC with pyrolyser and 5975C MSD (PyGC/MS) (structure of kerogen determination), Finnigan Delta Plus mass spectrometer (IRMS) connected with Hewlett Packard 6890 series II GC and Carlo Erba EA1108 elemental analyser (stable carbon, nitrogen and sulphur isotope analyses of gaseous, liquid and solid samples), Finnigan Delta V Plus mass spectrometer (IRMS) connected with Thermo GC and elemental analyser (stable carbon, hydrogen, oxygen, nitrogen and sulphur isotope analyses of gaseous, liquid and solid microsam ples). The main purposes of organic geochemical analyses are the determination and/or evaluation of the organic matter content and its genetic type, maturity and hydrocarbon potential; genetic type of oil, and influence of secondary processes; oiloil and source rockoil genetic correlations; genetic types of natural gas, shale gas, coalbed methane gas, tight gas, greenhouse gases and proportion of mixing between microbial and thermogenic gases.
Moreover, the only European installation for hydrous pyrolysis (HP) experiments has been con strued at the Laboratory at the end of 2012 with the aid of Dr. M.D. Lewan from U.S. Geological Sur vey in Denver -the pioneer of this geochemical method. HP simulates natural coalification pro cesses better than both closed and opensystem an hydrous pyrolysis because water is always present in geological systems. The results of HP experiments are also used for evaluation of kinetic parameters of kerogen. These parameters are very useful for 1D, 2D and 3D modelling of petroleum processes and systems. In our Laboratory we have software for basin analysis and modelling of processes and sys tems: PetroMod 1D, PetroMod 2D, PetroMod 3D an PetroRisk (Schlumberger), and BasinMod 1D, BasinMod 2D, BasinMod 3D, Model Viewer and BasinFlow (Platte River Asc. Inc.).
EDUCATIONAL OFFER Laboratory of Geological Mapping
"Geological mapping" is our leading course, which consists of lectures, practicals, and field classes conducted in Poland and abroad, e.g. in Russia, Croatia, Slovakia, Germany, Ukraine, and even in Vietnam and Ecuador. Other compulsory cours es are: "Geomorphology and Quaternary geol ogy" and a part of "Sedimentology". Among the elective courses, some appear especially popular among students who like trips and activities in the field. These are: "Reefs and other carbonate build ups", "Karst and speleology", "The Tatra Moun tains -geology, geomorphology and protection", "Geology of the Flysch Carpathians", "Geohaz ards", "Structural geology", and also "Geotecton ics", which is conducted in English. Courses given to "Geological mapping" students include: "GIS methods in geological mapping", "Computing as a support to geological mapping", "Teledetection in geological mapping", "Analysis of geological maps and cross sections" and "Geology and map ping of landslides". In addition, one of our staff members teaches several courses given exclusively in English to other specialisations -"Geological English", "World geology -for economic geology MSc programme" "Scientific writing"; "Sedimen tology" for foreign students and "Monograph lec tures" and "English in earth sciences" to PhD stu dents.
Laboratory of Petroleum Geochemistry and Environmental Analyses
The teaching staff of this Laboratory conduct ed ucational activities related to geology of oil and gas, but the main educational effort is focused on courses within the specialization "Engineering of balanced development" in the field of "Envi ronemtal engineering". It should be stressed that this specialisation is elected mainly by students from the Ukrainian State Technical Institute for Petroleum and Gas in IvanoFrankivsk, who study at our Faculty in the framework of educa tional exchange and scientific cooperation.
Laboratory of Economic Geology and Deposits Protection
Courses given by this unit are related to geology of mineral deposits, economic geology, management of mineral resources, protection of mineral de posits, environmental management, volcanology, environmental impact assessment, environmental management, metals markets, and environmental mapping. In the period 2001-2006 a new special ization: "Management of the geological environ ment" has been established as the only such spe cialty in Poland. Between 1992 and 2003 the team organized and gave postgraduate courses in the programme "Protection of natural environment and mineral resources". This programme has been considered as a model for other countries of Cen tral and Eastern Europe and was supported by PHARE/TESSA programme.
